
Thermo Nutech Bechtel Hanford Inc.
W.O. No. N8-08-085-7492 SDG H0198

Case Narrative

1.0 GENERAL
Thermo Nutech Sample Delivery Group H0198 is comprised of three liquid samples designated
under SAF No. 898-060 with a Project Designation of: 202-S Building - Plutonium Loadout Hood -
Other Liquid.

The chain-of-custody documents requested Sr-90 analyses be performed. A total strontium
analysis was performed and the data was reported as total strontium in the original data package.
A total strontium analysis was performed for these samples for several reasons. The first reason
is that this work was to be performed on a short turn-around time basis, and a true analysis for
Sr9O which includes dissolution, decontamination, ingrowth, counting Sr, milking Y, providing decay
for Y90 etc, is 42 calendar days. Thermo Nutech had 15 to no more than 21 days to perform the
analysis. The entire technical process is necessary only if Sr89 is present and then if it is required
to be analyzed and reported. Since the request was for Sr90 and there is no Sr89 in the samples
and since the TAT was substantially less than the required 42 days for the full analysis the
expedient of performing Sr chemistry rather than Y chemistry was taken ie. we did not milk for Y90
and this is not necessary if Sr89 is not a required analyte.

Thermo Nutechs system "labels" this process a total strontium analysis which, since Sr89 is not
required to be reported, is the same thing we do for a Sr90 analysis. The chemistry, counting,
calculations, etc. are exactly the same. Should there actually be Sr89 in the sample then the
results would be biased high, unless corrected. This is not the case for the samples in SDG
H0198.
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SDG 7492

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

PREP BATCH SUMMARY
Client Hanford

Contract TRB-SBB-207925

Case no SDG H0198

PREPARATION ERROR

TEST MATRIX METHOD BATCH 2a &

PLANCHETS ANALYZED

CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG

Alpha Speotroscopy

NP LIQUID Neptunium in liquids 2785-118 5.0 3 1 1 1/1

PU LIQUID Plutonium-238,239/240, Liquid 2785-118 5.0 3 1 1 1/1

TP LIQUID Americium 241/Curium in Liquid 2785-118 5.0 3 1 1 1/1

Beta CoUnting S
SR LIQUID Strontium-)6 in Liquid 2785-118 10.0 3 1 1 1/1

Gas Proportional Counting

BOA LIQUID Gross Alpha in Liquid Samples 2785-118 20.0 3 1 1 1/1

SOB LIQUID Gross Beta in Liquid Samples 2785-118 15.0 3 1 1 1/1

Gamma Spetroscopy

GAM LIQUID Gamma Scan in Liquid 2785-118 10.0 3 1 1 1/1 X

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

PREP BATCH SUMARY
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Lab id TMA±C

Protocol Hanford

Version Ver 1.0

Form DVD-PBS

Version 3.06

Report date 10/10/98



SDG 7492

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

WORK SUMMARY
Client Hanford

Contract TRB-SBB-207925

Case no SOG H0198

CLIENT SAMPLE ID

IAXTION

CUSTODY SAP No

LAB SAMPLE ID

COLLECTED

RECSIVED PLANCHST

SUF-

TEST FIX ANALYZED REVIEWED BY METHOD

BOPPC1 N808085-01 7492-001 80A/80 08/25/98 09/09/98 NJV Gross Alpha in Liquid Samples

200 West LIQUID 08/10/98 7492-001 80B/80 08/25/98 09/09/98 NJV Gross Beta in Liquid Samples

B98-060-09 598-060 09/18/98 7492-001 GAM 08/26/98 09/09/98 NJV Gamma Scan in Liquid

7492-001 NP 09/07/98 09/09/98 NJV Neptunium in liquids

7492-001 PU 08/27/98 09/09/98 NJV to ium-238,239/240, Liquid

7492-001 SR 08/27/98 09/09/98 NJV t ium-f in Liquid

7492-001 TP 09/02/98 09/09/99 NJV Americium 241 rium in Liquid

BOPPC2 NSOBOSS-02 7492-002 80A/80 08/27/98 09/09/98 NJV Gross Alpha in Liquid Samples

200 West LIQUID 08/10/98 7492-002 80B/80 08/27/98 09/09/98 NJV Gross Beta in Liquid Samples

B98-060-09 B99-060 08/18/98 7492-002 GA 08/26/98 09/09/98 NJV Gamma Scan in Liquid

7492-002 NP 09/07/98 09/09/98 NJV Neptunium in liquids

7492-002 PU 08/27/98 09/09/98 NJV Plutonium-238,239/240, Liquid

7492-002 SR 08/27/98 09/09/98 NJV S ium-W in Liquid

7492-002 TP 09/02/98 09/09/98 NJV Americium 24 / rI tn -quid

BOPPC3 N808085-03 7492-003 8aA/80 08/25/98 09/09/98 NJV Gross Alpha in Liquid Samples

200 West LIQUID 08/10/98 7492-003 80B/80 08/25/98 09/09/98 NJV Gross Beta in Liquid Samples

B98-060-09 B98-060 08/18/98 7492-003 GAM 08/26/98 09/09/98 NJV Gamma Scan in Liquid

7492-003 NP 09/07/98 09/09/98 NJV Neptunium in liquids

7492-003 PU 08/27/98 09/09/98 NJV Plutvnium-238,239/240, Liquid

7492-003 SR 08/27/98 09/09/98 NJV i ntium- i id

7492-003 TP 09/02/98 09/09/98 NJV Americium 241/Curium in Liquid

Method Blank N808085-0S 7492-005 BOA/80 08/26/98 09/09/98 NJV Gross Alpha in Liquid Samples

LIQUID 7492-005 80B/80 08/26/98 09/09/98 NJV Gross Beta in Liquid Samples

B98-060 7492-005 GAM 08/27/98 09/09/98 NJV Gamma Scan in Liquid

7492-005 NP 09/07/98 09/09/98 NJV Neptunium in liquids

7492-005 PU 08/27/98 09/09/98 NJV Pluonum-238,239/240, Liquid

7492-005 SR 08/27/98 09/09/98 NJV Strontium-|Me i iuid
7492-005 TP 09/02/98 09/09/98 NJV Americium 241/Cium in Liquid

Lab Control Sample N808085-04 7492-004 80A/80 08/25/98 09/09/98 NJV Gross Alpha in Liquid Samples

LIQUID 7492-004 80B/80 08/25/98 09/09/98 NOV Gross Beta in Liquid Samples

B98-060 7492-004 GAM 08/27/98 09/09/98 NJV Gamma Scan in Liquid

7492-004 NP 09/07/98 09/09/98 NJV Neptunium in liquids

7492-004 PU 08/27/98 09/09/98 NJV Plutonium-238,239/240, Liquid
7492-004 SR 08/27/98 09/09/98 NJV Strontium- in

7492-004 TP 09/02/98 09/09/98 NJV Americium 241/Cfrium in Liquid

WORK SUMMARY
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Lab id TMANC

Protocol Hanford

Version Ver 1.0
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

SOG 7492

Contact N. Joseph Verville WORK SUMMARY, cont.
Client Hanford

Contract TRB-SBB-207925

Case no SOG H0198

CLIENT SAMPLE ID

IACATION

CUSTIODY SAP No

MATRIX
LAB SAMPLE ID

COLLECTED

RECEIVED PLANC2=T

SUp-

TEST FIX ANALYZED REVIEWED BY METHOD

Duplicate (N808085-01) N808085-06 7492-006 GAN 08/27/98 09/09/98 NJV Gan. Scan in Liquid

200 West LIQUID 08/10/98 7492-006 PU 08/27/98 09/09/98 NJV Plutonium-238,239/240, Liquid

B98-060 08/18/98 7492-006 SR 08/27/98 09/09/98 NJV tglium-s6 in Lquid

7492-006 TP 09/02/98 09/09/98 NJV Americium 241/Cufium in Lid

Duplicate (NO08085-02) NOOBS-07 7492-007 8OA/80 08/26/98 09/09/98 NJV Gross Alpha in Liquid Samples

200 West LIQUID 08/10/98 7492-007 8OB/80 08/26/98 09/09/98 NJV Gross Beta in Liquid Samples

B98-060 08/18/98 7492-007 NP 09/07/98 09/09/98 NJV Neptunium in liquids

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAP No MJTEOD REPERENCR CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

80A/80 B98-060 Gross Alpha in Liquid Samples EPA900.0 3 1 1 1 6

80B/80 B98-060 Gross Beta in Liquid Samples EPA900.0 3 1 1 1 6

GAM B98-060 Gamna Scan in Liquid GAWM4HI 3 1 1 1 6

NP B98-060 Neptunium in liquids NP237PLATE 3 1 1 1 6

PU B98-060 Plutonium-238,239/240, Liquid PUPLATE 3 1 1 1 6

SR B98-060 er tium-'Mrin Liqid SR90 3 1 1 1 6

TP B98-060 Americium 24f/Cf i i1Liquid 3 1 1 1 6

TOTALS 21 7 7 7 42

WORK SUMARY
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

METHOD BLANK
Method Blank

SDG 7492 client/Case no Hanford SDG H0198

Contact N. Joseph Verville Case no TRB-SBB-207925

Lab sample id N808085-05 Client sample id Method Blank

Dept sample id 7492-005 Material/Matrix LIQUID

SAP No B98-060

RESULT 2 U ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L PIERS TEST

Gross Alpha 12587-46-1 -0.21 1.2 2.9 3.0 U 80A
Gross Beta 12587-47-2 -1.9 3.4 6.2 4.0 U 80B
Curium 244 13981-15-2 0 0.056 0.14 U TP

Plutonium 238 13981-16-3 0.090 0.078 0.099 1.0 U PU

Plutonium 239/240 15117-48-3 - 0.13 0.078 0.099 1.0 j PU

Americium 241 14596-10-2 0.028 0.085 0.11 U TP

9. ntium W SR-90 -064 1.8 2.3 2.0 U SR

NeptuniumV3 4 ' " NP237PLATE 0.077 0.077 0.15 U NP

GAMMA SCAN ANALYTES.U

Potassium 40 13966-00-2 U 220 U GAM

Cobalt 60 10198-40-0 U is 25 U GAM

Cesium 137 10045-97-3 U 13 15 U GAM

Europium 152 14683-23-9 U 36 50 U GAM

Europium 154 15585-10-1 U 40 50 U GAM

Europium 155 14391-16-3 U 33 50 U GAM

Americium 241 14596-10-2 U 41 U GAM

Uranium 238 U-238 U 1700 U GAN

Uranium 235 U-235 U 48 U GAM

202-S Bldg-Pu Loadout Hood-Other Liq

QC-BLANK 28921

METHOD BLANKS
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

LAB CONTROL SAMPLE
N808085-04 Lab Control Sample

SDG 7492 Client/Case no Hanford SDG H0198

Contact N. Joseph Verville Case no TRB-SBB-207925

Lab sample id N808085-04 Client sample id Lab Control Sample

Dept sample id 7492-004 Material/Matrix LIQUID

SAP No B98-060

RESULT 2a ERR MDA RDL Q0ALI- ADDED 2e ERR REC 3a IMIS PROTOCOL

ANALYTE pCi/L (COUNT) pCi/L pCi/L PIERS TEST pCi/L pCi/L % (TOTAL) LIMITS

Gross Alpha 190 7-3 3.0 80A 192 7.7 9 69-131 8d-12G

Gross Beta 210 5.6 3.8 4.0 80B 224 9.0 94 78-122 80,120

Curium 244 51 3.0 6. TP 556 2.2 92 88-112

Plutonium 238 44 2.9 0.0Wg 1.0 PU 50.6 2.0 93 87-113 80420

Plutonium 239/240 49 3.1 a.12 1.0 a PU 53.0 2-1 92 87-113 80-120

Amifium 241 45 2.7 0.13 TP 48.0 1.9 94 87-113

Strontium A10 5.2 2 6 2.0 SR 108 4.3 102 81-119

Neptunu237 52 2.0 0.09 NP 52.9 2.1 98 89-111

GAMMA SCAN ANALYTES U
Cobalt 60 540 44 2z 25 CAM 498 20 1,0 78-122 80-120

Cesium 137 660 41 29 15 GAM 582 23 113 79-121 80-120

202-S Bldg-Pu Loadout Hood-Other Liq

QC-LCS 28920

LAB CONTROL SAMPLES
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Lab id TMANC

Protocol Hanford

Version Ver 1.0
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Version 3.06
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

DUPLICATE
N808085-06 BOPPC1

SDG 7492 Client/Case no Hanford SDG H0198
Contact 1q. Joseph Verville Case no TRS-SBB-207925

DUPLICATE ORIGINAL

Lab sample id N808085-06 Lab sample id N808085-01 Client sample id BOPP l

Dept sample id 7492-006 Dept sample id 7492-001 Location/Matrix 200 West LIQUID

Received 08/18198 Collected 08/10/98 15:00

Custody/SAF No B98-060-09 B98-060

DUPLICATE 2a ERR KDA RDL QIMLI- ORIGINAL 2a ERR MDA QUALI- RPD 3a PROT

ANALYTE pCi/L (COMI pCi/L pCi/L FIERS TEST pCi/L (CCNT) pCi/L FIERS V TOT LIMIT

Curium 244 (1;L 0.12 0.12. TP 0.080 0,15 U 200 207

Plutonium 238 0 0.025 .09S 1.0 U PU G0. 0.14 0.25 U

Plutonium 239/240 -0,025 0.025 0;1
2  

1.0 U PU j- 0.11 0.22 U

Aer ium 241 0.20 0.12 0,12 TP 0t027 0.080 0.10 U 152 191

Itrontium . 04095 1.8 2. 2.0 U SR 0.58 1.8 2 U

GAM4A SCAN ANALrCES

Potassium 40 V 1 UX GAM U I80 U -

Cobalt 60 U 5.9 25 UX GAM U 1R U

CeSium 137 - 1 5 . 15 .UK GAM V. 16 U

Europium 152 U 16 50 Ux GAN U 45 U -

Europium 154 U 21 50 UK GAN U U

Europium 155 U 15 50 U1 GAM U 27 U

Americium 241 U 16 U GAM U 17 U

Uranium 238 U 720 UX GAM U 2300 U --

Uranium 235 U 22 UK GAM U 51 U

202-S Bldg-Pu Loadout Hood-Other Liq

QC-DUP#1 28922

DUPLICATES
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Lab id TMANC

Protocol Hanford

Version Ver 1. 0
Form DVD-DUP

Version 3.06
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N808085-01

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

DATA SHEET
BOPPC1

SDG 7492 Client/Case no Hanford SDG H0198
Contact N. Joseph Verville Case no TRE-SBB-207925

Lab sample id N808085-01 Client sample id BOPPC1

Dept sample id 7492-001 Location/Matrix 200 West LIOUID

Received 08/18/98 Collected 08/10/98 15:00
Custody/SAF No B98-060-09 B98-060

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 -0.30 0.53 1.1 3.0 U BOA
Gross Beta 12587-47-2 -. 0 1.7 2.8 4.0 U BOB
Curium 244 13981-15-2 0 0.080 0.15 U TP

Plutonium 238 13981-16-3 0.14 0.14 0.25 1.0 U PU
Plutonium 239/240 15117-48-3 0: 0.11 0.22 1.0 U PU
Americium 241 14596-10-2 0S027 0.080 0.10 U TP

t8 90 SR-90 0.5 1.8 . 2.0 U SR

Neptunium 237 NP237PLATE -0.Ofl 0.069 0117 U NP
GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 U 180 U GAM
Cobalt 60 10198-40-0 U 19 25 U GAM
Cesium 137 10045-97-3 U 16 15 U GAM
Europium 152 14683-23-9 U 45 50 U GAM
Europium 154 15585-10-1 U 56 50 U GAM
Europium 155 14391-16-3 U 27 50 U GAM
Americium 241 14596-10-2 U 17 U GAM
Uranium 238 U-238 U 2:300 U GAM
Uranium 235 U-235 V 51 U GAM

202-S Bldg-Pu Loadout Hood-Other Lig

ot4L.
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DATA SHEETS
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Lab id

Protocol

Version

Form
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Ver 1.0
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N808085-02.

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

DATA SHEET
BOPPC2

SDG 7492 Client/Case no Hanford SDG H0198

Contact N. Joseph Verville Case no TRB-SBB-207925

Lab sample id N808085-02 Client sample id BOPPC2

Dept sample id 7492-002 Location/Matrix 200 West LIQUID

Received 08/18/98 Collected 08/10/98 15:05

Custody/SAF No B98-060-09 B98-060

RESULT 2a ERR hDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 0,41 1.2 24 3.0 U 80A
Gross Beta 12587-47-2 -0.071 3.3 i4i 4.0 U BOB

Curium 244 13981-15-2 0 10, 0.089 0.11 U TP
Plutonium 238 13981-16-3 0.039 0.078 0.15 1.0 U PU

Plutonium 239/240 15117-48-3 0. 020 0.078 0.15 1.0 V PU

Americium 241 14596-10-2 0.015 0.059 0.11 U TP

-ro r. - Strontium ,' SR-90 D<20 1.6 2..0 2.0 U SR

Neptunium 237 NP237PLATE Y.040 0.081 0.14 U NP
GAMMA SCAN ANALYTES U

Potassium 40 13966-00-2 U 230 U GAM
Cobalt 60 10198-40-0 U 18 25 U GAM

Cesium 137 10045-97-3 U 1Ai 15 U GAM

Europium 152 14683-23-9 U 31 50 U GAM
Europium 154 15585-10-1 U 54 50 U GAM
Europium 155 14391-16-3 U 36 50 U GAM
Americium 241 14596-10-2 U 45 U GAM
Uranium 238 U-238 U 1800 U. GAM
Uranium 235 U-235 U. 54 U GAM

202-S Bldg-Pu Loadout Hood-Other Liq

DATA SHEETS

Page 2
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 10/10/98



N808085-03

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

DATA SHEET
BOPPC3

SDG 7492 Client/Case no Hanford SDG H0198

Contact N. Joseph Verville Case no TRB-SBB-207925

Lab sample id N808085-03 Client sample id BOPPC3

Dept sample id 7492-003 Location/Matrix 200 West LIQUID
Received 08/18/98 Collected 08/10/98 15:20

Custody/SAF No B98-060-09 B98-060

RESULT 2e- ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIEs TEST

Gross Alpha 12587-46-1 44 0.64 143 3.0 U 80A
Gross Beta 12587-47-2 &089 1.6 2 8 4.0 U SOB
Curium 244 13981-15-2 0.013 0.053 0410 U TP
Plutonium 238 13981-16-3 0 013 0.077 0.16 1.0 U PU
Plutonium 239/240 15117-48-3 "0 .013 0.077 0.16 1.0 U PU
Americium 241 14596-10-2 0. 013 0.052 0.10 U TP
Strontium$}V SR-90 -092. 2.0 :j.-. 2.0 U SR
Neptunium 237 NP237PLATE 0:Q58 0.077 #.O58 NP
GAMMA SCAN ANALYTES U

Potassium 40 13966-00-2 U 170 V GAM
Cobalt 60 10198-40-0 U 7.6 25 U GAM
Cesium 137 10045-97-3 U 6.0 15 U GAM
Europium 152 14683-23-9 U 18 50 U GAM
Europium 154 15585-10-1 U 20 50 U GAM
Europium 155 14391-16-3 U 17 50 U GAM
Americium 241 14596-10-2 U 17 U GAM
Uranium 238 U-238 U 850 U GAM
Uranium 235 U-235 U 24 U GAM

202-S Bldg-Pu Loadout Hood-Other Liq

DATA SHEETS
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Lab id TMANC

Protocol Hanford

Version Ver 1.0
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Test SR Matrix LIOUID

SDG 7492

Contact N. Joseph Verville

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0198

METHOD SUMMARY
'T'4L STRONTIUM-t IN LIQUID

BETA COUNTING

LAB RAN SUF-

SAMPLE ID TEST FIX PLANCIT

Client Hanford

Contract TRB-SBB-20792S

Case no SDG H0198

S-ntUS I ?u?4L ")t8, *6LU'

Preparation batch 2785-118

BOPPC1 N808085-01 7492-001 U

BOPPC2 N808085-02 7492-002 U

B0PPC3 N808085-03 7492-003 U .

BLK (QC ID=28921) N808085-05 7492-005 U

LCS (QC ID-28920) N808085-04 7492-004 ok. .

Duplicate (N808085-01) N808085-06 7492-006 - U

Nainal values and limits from method RDLs (pCi/L) 2.0

202-S Bldg-Pu Loadout Hood-Other Liq

METHOD PERFORMANCE
LAB RAN SUF- MBA ALIQ PREP DILU- YIELD EFF COUNT F1HM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION k I min keV KeV REM PREPARED YZED DETECTOR

Preparation batch 2785-118 2a prep error 10.0 t Reference Lab Notebook #2785 pg. 118

8OPPCl N808085-01 2,2 0.100 81 400 17 08/27/98 08/27 GRB-227
BOPPC2 N808085-02 2. 0.100 86 400 17 08/27/98 08/27 GRB-228

BOPPC3 N808085-03 2.5 0.100 -6 400 17 08/27/98 08/27 GRB-229

BLX (QC ID-28921) N808085-05 .La 0.100 81 400 08/27/98 08/27 GRB-231

LCS (QC ID-28920) N808085-04 2.6 0.100 79 200- 08/27/98 08/27 GRB-217
Duplicate (N808085-01) N808085-06 2 0 l0 80 400 17 08/27/98 08/27 GRB-232

(QC ID-28922)

Nominal values and limits from method 2.0 1.00 100 180

AVERAGES t 2 SD MDA 2,3 ± 0.44

FOR 6 SAMPLES YIELD j0 7

METHOD SUMMARIES
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

version 3.06

Report date 10/10/98

PROCEDURES REFERENCE SR9
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RP-500 Strontium - Initial Separation, rev 0
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